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§5/.5%90. % SOLAR OBSERVATIONS
SOLAR RADIATION MEASUREMENTS MADE DURING TasLe 2.—7Total solar radiation (direct+diffuse) received on a hori-
MARCH, 1929 zontal surface

By HerperRT H. KIMBALL {Gram-calories per square centimeter]

For references to descriptions of instruments and Average daily radiation Average daily departure from
exposures, and to an account of the method of obtaining normal
and reducing the measurements, the reader is referred to  Week begin-" EEE & g
this volume of the REview, page 26. a0 2 R g 28|
Table 1 shows that solar radration intensities averaged 3= 3| & £l 21§ 83| 8 S 1L
above normal values for March at Washington and below FlE|R]|B &&= |F a I e B
normal values at Madison and Lincoln. cal. | cal.
Table 2 shows an excess in the total radiation received _T_;g —63
on a horizontal surface at Chicago, and a deficiency at —x| 18
Washington, Madison, and Lincoln. ) T IR
Skyhght po}amzatlor} measurements Obtmned 011. ﬁve Excess or deflciency since first of year on Apr, 2.___| +91 |—1,015 |~2,828
days at Washington give a mean of 62 per cent with a

maximum of 68 per cent on the 29th. These are above

the corresponding averages for March at Washington. POSITIONS AND AREAS OF SUN SPOTS
At Madison measurements obtained on the 28th gave 73 o cated by Cant. O 5. F Suoerintondent U. 5. Naval Observat
13 : : : : ‘ommunicate apt. C. S. Freeman, Superintendent U, 8. Naval servatory.
fOI‘ the per centage Of Sl\yhght polarlzatlpn, R Wthh 18 Data furnished by Naval Observatory, in cooperation with Harvard, Yerkes, an
con51dera,bly above the average for that station 1n March. Mount Wilson Observatories. The differences of longitude are measured from central
meridian, positive west. The north latitudes are plus. Areas are corrected for fore-
C .. .- . shortening and are expressed in millionths of sun’s visible hemisphere. The total
TasLE 1.—Solar radiation intensities during March, 1929 ares, including spots and groups, is given for each day in the last column]
[Gram-calories per minute per square centimeter of normal surface] Eastorn Heliographic Area Total
Washington, . C. Date Btat_ldﬁl‘d ai;a
Clv : .
A Diff. | Longi- | Lati- each
Sun’s zenith distance time | jony’ | tude | tude | SPOt | Group| 4oy
$a.m.|78.7°|75.7°{ 70.7° | 60.0° | 0.0° | 60.0°|70.7°|75.7°(78,7°| Noon 1929 hom o o R
e Mar. 1 (Naval Observa- i1 50 —81;.(5) ;(2)2:
i tory). —8. X
Date 75th Air mass Local ory) +7.0] 219.9
s solar 1588| 2o
time AM, P. M. time " )
Mar. 2 (Yerkes) .._...... 12 36| —80.3 | 119.0
=744 | 124.9
e. 5.0 4.0 3.0 20-(110( 20 3.0 4.0 5.0 e —60.4 | 120.9
+20.8 | 220.1
Mar, 3 (Naval Observa- 11 41 | —64.0 | 122.8
tory.) —56.5 | 130.1
+34.5 | 221.1
+35.5 | 232.1
+51.0| 237.6
Mar. 4 (Harvard) ._____. 10 43 | =75 96.5
~47.0 | 127.0
+48.5 | 222.5
+4-51.5 | 225.5
+66.0 | 240.0
Mar. 5 (Yerkes)......_..- 100 2{-—78.0 83.2
—72.7 88.5
Means_ ... __{oo-__ 0.85] 0.93 1.09] 1.21] 1.41 128 105 0.91 0.78____.. —67.8 93. 4
Departures....|...... +0. 12/4-0. 12|+0. 14|+0. 06| —0. 02(4-0. 1540. 11/+4-0. 11{4-0. 08| __.... :ggg l?g?
' —35.7| 125.5
Madison, Wis. _T_gii %Z
Mar. 6 (Naval Observa- 11 59 | —620 84.9
Mar. 21 Tory). 56.5| 90.4
Mar 1o —23.0| 123.9
Mar. 7. 87 —-17. 120.4
Mar 457 —0.5| 137.4
Mar 3,30 +73.5 | 220.4
Mar. - 3¢ . 3.45 +78.0| 224.9
Mar. 28 A7 0.96 1.07) 119 133 183 L26)--oooojo-emenoooees 800 prar, 7 (Noval Observas | 11 67| 785|563
Means. . )_____[(0.92)] 100 115 1.28) 154 124 . | feoooifeeoos tory). —42, .
) —9.0| 124.8
Departures. ... |......|—0.06/—0.04—0.03 —0.03| ... |1—0.09_____. |l feumumu —5.5 | 128.3
+3.5| 137.3
+44.5 | 178.3
Mar. ? (Naval Observa- 11 38 —-ggg g;g
Mar. 5 ... 3 B0 (1| RS DRUSRVRVEN USURIRVIOS PEEUIN FREI I 4.75 tory). . .
Mar. .17 3.45 +5.0 125.8
Mar 2.87 +19.0 | 139.8
Mar 3.81 +60.5 | 181.3
Mar. 14________] 3.63] 0.58 0.71 0.99 L 14| o o |oceoiofoamoofoeomoolaoooo 4.17
M:rr 4,37 Mar. 9 (Naval Observa- 12 26 | —62.5 4.7
Mar 4.17 tory). —52.5 54.7
Mar. 19 | 417| oo {eoooee| Led0f oo 3.30 —13.5| 93.7
Mar 2.36 +19.0 | 126.2
Means . X . . . B | PO Mar. 10 (Naval Observa- 11 47 | —62.0 32.3
Departures....|...._. —0. 13, —0.05|—0. 03| —0.04|___.__ 0. 04|-4-0. 00,—0. 04| —0.05|...... tory). —ggg ﬁg
—0.5| 03.8
126.3

1 Extrapolated. +382.0
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POSITIONS AND AREAS OF SUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued
Heli hi Aren Heliographic Area
Eastern eliographic ’I;gggl Esstern grap. ,gl?etaal
standard standard
Date avil | pig | Longi-| Latt ot Date civil | pig | Longi-| Lati s
s . Ongl- atl- eac! f . ngi- 1- eac.
time | jong | “tude | tude { SPOt | Group| ‘gay time | jong’ | tude | tude | SPOt |Group| Go
1929 1929-—Continued
k. m. ° ° ° h.m. ° ° °
Mar. 11 (Naval Observa- 11 42 —58.0 23.2 1 —13.5 b7 2 R S Mar. 27 (Naval Observa- 11 32 —120| 218.4 | —12.5 {________ 170 | ...
tory). —50.0 3.2 =75 |.oo._. 170 |- tory). 4110 | 241.4| —50 | ._.___. 37 |acoeaens
. —37.5 43.7 | +22.5 jooo._- 46 (... +82.0 | 312.4 48.5 170 |oo-e 3
—26.0 55.2 | +7.0 P/ T [ I, .
+12.5 93,7 —=9.0 |....__. 802 |- Mar. 28 (Naval Observa- 11 55| 42,0 219.0 | ~12.5 [________ 201 201
+45.0 | 126.2 . tory).
Mar. 12 (Naval Observa- 11 55| —44.5 23.4 Mar. 20 (Naval Observa- 11 45| 416.5 | 220.4 | —12.5 |.______. 185 185
tory). —~35.5 32.4 tory).
—~25.0 42.9
—12.5 55.4 Mar. 30 (Yerkes) ... 9 20| +23.6 | 2157
+25.6 93.4 +26.7 | 218.8
+27.0 94.9 +28.9 | 221.0
+59.0 | 126.9
Mar. 31 (Harvard)._..___ 12 20 —-’gg. 5 1372' 5
ar. 13 (Harvard)..__._. 13 9| —28.0 26.0 —~54.5 . 5
M ( —18.5 35.5 442.0 | 219.0
+42.0 96.0 +45.0 | 222.0
+74.5 | 128.5
Mean daily area for
Mar. 14 (Yerkes)______.__ 10 25 | —14.5 27.8 March. e e e e 778
—2.8 39.5
+52.3 94.6
t Wi - —80.0 08. 7
Mar. 15 (Mount Wilson).\ 11 20\ —89.0 3037 PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
+23.0!1 517 MARCH, 1929
ias| e
3 . Data furnished through the Tourtesy of Prof. W. B , Universi Zurich,
Mar. 16 (Naval Observa- 1 46| 2705 | 3048 [Data furnished through the ‘cour e%)‘; i?,zerl;(x):d] runner, Unjversity of Zuric
tory). +7.5 22.8
¢21. 0 36.3 T
37.5 52.8 : : .
Relative Relative Relative
¢ggg ggg March, 1929 aumbers March, 1929 aumbers March, 1929 numbers
Mar. 17 (Naval Observa- 11 39| —57.0 305.2
tory). +169.0 | 71.2 1 444 0 11_______ E2392 | 21________ 211
Mar. 18 (Naval Observa- | 11 43 | —43.0 | 305.9 2o 47 12 _____. 94 | 22 ________.__.__
tory). +80.0 | 68.9 F: S W59 | 13- ._____ TN 23 __ E:?
4 . 14 ____ 66 || 24 ______ | _____._
pu— o
M&rryl)t) (Naval Observa- | 12 41| —27.0( 308.2 5 " 53 I 15 Wiises | 25 22
Mar. 20 (Naval Observa- 11 28| —13.5| 309.2| +9.5 | ....._. 203 203
tory). O ___ 73 || 16--______ 58 I 26 _.____ 35
Mar. 21 (Naval Observa- | 11 45| +0.5| 308.9 | +0.0 | .. _._ 247 247 T 63 R Y Cr— 40 | 27 __.___. 39
‘tory). 8 o __ 290 | 18._______ 24 || 28 __.____ 118
9. ________ 103 || 19 ____.__ 19 |20 ______ W20
Mar. 22 (Harvard)...._-- 10 50 4150 312.0! +8.0 304 (.. 394 10 . 191 > 15 30 40
Mar. 23 (Yerkes) ... 9 47| +26.6] 310.7 | +7.8|-...... 300 300 31 . 55
Mar. 24 (Naval Observa- 11 12| ~53.51 216.6 | —12.5 | 123 |ocaaooC
tory). +40.5 | 310.6 | +9.0| ... 170 293 M
Mar. 25 (Naval Observa- | 14 25| —38.0 | 217.2 | —12.5 |..______ 180 oo ean, 27 days: 52.7.
tory). +56.6 | 31..7 | 486 170 oee . 309 1 Passage of an average-sized group through the central meridian.
1 Passage of a large group through the central meridian.
Mar. 26 (Naval Observa- 11 5 -—26.5) 217.3 | —12.5 |_______. 170 |ooo_. 8 New formation of a larger or average-sized center of activity; E, on the eastern part
tory). —1.0 | 242.8! 5.5 L 20 O S, of the sun’s disk; W, on the western part; M, in the central zone.
+68.01 311.81 -48.5 185 . 361 { Entrance of a larger group on the east limb,

By L. T. SamMuELS

Beginning this month certain intermediate levels are
omitted from Tables 1 and 2 and the wind resultants
shown in Table 2 are based on pilot-balloon instead of kite
observations. The number of stations shown in this table
hasg been increased.

Table 1 shows a rather striking temperature relation-
ship for the month in that the departures are all positive
in the lower levels and negative in the upper levels, the
latter increasing appreciably at the highest level, 4,000
meters. In view of this abnormally cold air aloft sur-
mounting abnormally warm air it might be expected that
conditions were exceptionally favorable for precipitation.
However, with the negative relative humidity departures

occurring coincidently with negative temperature depart-
ures there was no appreciable excess in the monthly
precipitation except at Due West, where the total was
10.94 inches. At this station however, the negative
temperature departures were smallest.

Vapor pressure departures were positive in the lowest
levels and negative above.

Resultant winds for the month were light and variable
at the surface and lower levels (see Table 2). At 1,000
meters the directions were mostly westerly and the veloci-
ties about 5 m. p.s. At 4,000 meters, the westerly com-
ponent is pronounced and the velocities range mostly
between 10 and 15 m. p. s,



